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■f-^ajE. ^^^7l^^ 7>^ tiVs^l ^^sj ^{SEMICONDUCTOR INTEGRATED CIRCUIT WITH 
FUNCTIONSL MODES} 

5L 1^ -g- ^^^^ ;^lll^Ai^l<^i nl^ ^^}S.^ ^^J^.S.^ 1-^51. 

£ 3^ ^ 2-^^1611011 nl-s. -g-^l-a:^ ^^s|S.Sl 1:§1£. 

£ 4^ S 2 £ 3<^1 "^^^^^^^ ^^1^ ^^£. 

£ 7^ ^ ^^Sl ;^13^aHH1 it)-^ -i^^l-S.^ ^^S)S.2l 

J£ 8^ £ 7<^ ^91 ^<a-B]l^l-^ ^ol^ ^Bfl£. 

^ ^^oil 4^ £1^1:011^-1 ^^^1 o.^ :g-<^t!: ^^^4 71^* 7M '^^i^^^<='\] 

10 : DC "a^sfljE. 20 : 

30 : ^2}-==^ ^#7l 40 : cl^cl 
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<i3> ^ ^£^1 ^^2is.<^l ^tb ^-^SAi. 7l^aL:^» ^s^l ^ 

<14> uVi^l ^^5)5. 3fl^]^l ^^lofl^i n ^ ^nV oj-l^ S^- 

Bfl^iHAl^ 2.^ «i^(burn-iii test) ^1^^ #«>l7l 7]^^^ ><«>-§- tb^-. 

7l^#^ JTAG( joint test action group), i=1;^>om7> ol-g-7l-^^ 7]^ 

<15> ^ ^i^o^ o]j%.y}^^ ^ol ^cls^-i i::1;<>o]uil- 7]^* 

<16> ^ i^tgo^ C^.^ ^cl- ^o]t}jL -g-^A^ ^Tfl 7l^2.Hl- ^ ^J-^m 

<17> ^ i^Vxgo^ ^A^^>7l ^ ^^^^1 14€- ^^V^ 
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r:^^]^^S.7} ±^$] ^S^^ ol>^^ nfl #>^j^5)D^, 7]^3.B.^ 

M:£s-^Ei ^^H<?1 "^^Sn^ 3)1^1^^-1 ^1^^; ^7] -^^ 

<i9> ^ 1-^<^1 ^^1-^^ ^^^^<^l^i ^^^^^^^^ -^s-y} 

^^S^m i^*>£^ ^7l 7l§^<a-i-^ >S-7l 

<20> ^ ^vtgo] ^-g-S)^ HViE^l ^^^]^, c^ll- 100^ 

(LQFP;low profile quad flat package)^^^^ «fl^^^(SRAM), "3^^ 
(NtRAM; no-turnaround RAM), ^^l^sl^KSPB; synchronous pipelined burst)^^ 

^^S.^^, ^^3.^^ ^^*>^ ^^(X)^^ 7>^ ^-tojcl-. tiV^^l ^^sl^ 

eims. Ji^sl^ SJ^^^^-g- ^(^^ ^-^^ ^^5l-7l ^tl- ^^^-a-CVDO)^ ^ 
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100^ «t^<^lHs| Bl>iH(burst) ^^]^^ ^^^1-7) ^^-c^ fee) 

^ ^>olefl^("l"; &|uloi laj-Ai) ^.^-efl'iC'O"; tlB]Ela. ^(LBOB) 

20# ^5^^^#7l 302]- ^ 10^ :i-sr>c:>^ oj^^ iH^CAO^Jl 

Sl^ tH^l 20^ -f-^V^ -^IS-^CCMOS; complemetary metal -oxide-semi conduct or) fee) ^ 

S2S. r^^, ^2l-^^#7l 30^S. <?l7>^4. -Tr).>f.^^7l 30^, £ 

3<^1 ^^]. ^31 S27> 7l^^«y: ^ S^Bfl^S^ ^0]^ 

^^i^ 7l^^ov ^V^lefl^t^ -R-^l^Vfe 7l^a^^^ FMOl: #^«V^-. 
^^^^^7] 30^ £ 2<^] w>5q- ^ol ^>^^^cf. tJ]5l 20S.-^e1 ^l^Slfe 

tq^l^^^ S2fe ^Bl^ll- U ^ I2# -i-^H ^a-^(P-channel MOS)H 

^^l>iE-) pioz]- <aa>i(N-channel MOS):^^^li^iBl Nl^ ^7>^tq-. 
?l;=^liE-1 Pljzf ^S.i^H€;^l:iBl Nl^, VDD^il- <aS.^H^^l^Bl N2^ ^}o]d\] 

<a^S)T:^ ZL TllojE^ 7l$^S REF«=fl ^^^Cf. 71^^51 REF7> #^^2}-^ °fl«Hl 2l2.:±i 

:^^^l:f^E^ PI ^ <a2-^Bqfl^i^Ei Nife <ytti 
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EiS. REF^ -aS-^^S^^l^El N21- H^Al^ ^^ell^^ 7} 

^Cf. 2l2.>iH^^li:El Pl^ ^efl^Sf 'yia.;±:H€^l:^Bl Nl^ ^^^7} ^^^^ b:.^ 
316. oiu^t^ -i-^H 5l)S.>iE^;^]>^Bl P2 ^ ^S.>iS^^li^iEl N3^ TflolE^oll 

^cf. ^S-^E^^l^E^ N4^ TflojE^ ^S.:iiH^^liEl N2^ TflolH^ ^^1 7]^^S. 
REF«^1 ^^^cf. i^>^7>x-)s., 5qS-i^rH^^liEl P2 ^ N3^ 7l§^ 

^^B] P2S^ <^S.:^H^^liBl N3^ ^l^^?} ^^51^ ^nJ^ 32^ ^l'*^^ 141" 

W(N0R)711<51B NRl^ 'a^-^^ ^^^1^. 
<24> cl^l^Aij: S2^ Stb 91^^ 151- ^*>c^ 5ij£iB€:^l^B| P34 <a2-^H^^l^ 

•y- VDD^ <?fla.^H^^liB] N6^ ^V'^l'^l ^^S. ^^^i^. '^S.iH^^^l^El N6^ ^S. 
^rhB^^l^E] N5^ ^^1^^ GNDA>oloi] h 7]]o]^^ 7]^^S. REF<^1 ^^^cf. 

REF7> n|i<Hi sia.:^iH^^liEi P3 ^ <fflaifiH^;^l^Ei n5^ ^w^e-is 

33^ ^tHE] I9S -i-^M s^S-^H^^l^E^ P4 ^ <ffl2.^B^^lr^iE^ N8^ Tfl^lH-i- 

^^cf. <as.^B.?l^l:iEl N9S^ 7llo]H^ ^S-iH^^lrf^E^ N6^ TflolHSf 7l§Ai 
Jl REF<^1 ^^^cf. ^}^7} 
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^]S., P4 ^ ^S-^B^^l^Ei N8^ 7]^^s. REF^^fl -5-^*>«^ ^S.^ 

NB^l ^^^7V ^^s)^ 34^ <^n\^ no* :i-$>o^ }ilO>(N0R) Til h 
NRl^ <?!^^T=f. 
<25> ^S.>hH^^liEll: Nl-N9^ -2.^H^^l^Bl-i-(c:^l tlcfl , sqS-^H ^^l^B]-!: 

Cf. £ 2<H1A1^, 7jr Oltt]E-lc1-o1]Ai ^S.rfiH^^l:iEi-i-(<^1^tfl. Nl ^ N2)# ^7H^ ^ 

<26> i^o>7flolH NRl^ "ywlEll: 14 ^ 19^ ^^tb cf*. ^1^^^ <?ItHE^ 

# 111 ^ 112-1- *^l-o^ 7]^S.^^S. FMO* 

<27> 3£ 3* ^V^sr>^^ S27> *>olBll^ Jl^^ ^Efl (Tx)<Hl ^i^, 7] 

^S.^^^ FM071- S-^ell^S- ^, S27> s^Volefl^S^ ^l^^sjig i^^l: 31 

^ 330] ^2]- ^o. ^ ^|.o]Bfl^s.^ ^cf. <^lBlE^s. 14 ^ 110^ A ^ B7> zl-z^- 

7]^3L^^S. FMO^ S.-fs^l't^ ^T^. ^S. S27> 511^5. JL^^ «fl<^JE. ^^lE-ll- 

14 ^ 110^ ^ ^l-oleil^^s.^ ^ofl nq-E}- 71^2.^^]^ FMO^ S4-efl 

<28> iisii^, ^ 10«^1 "?l7l-5l^ Sl^ -$.€eflo1>a(osillation) ^ 
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^^^S. -g-^s^m ^^1^^^ S27> i^Sl ^s]-^ ol^^S ti].4^].ig(Tf), 71^ 

S. = <0:i: FMO^ ?r>olefl^f^ o^A^ ^i^tl: t3>S]- ^o], Al^ S271- ^ 

^l-Bfl(Tf)ollA-l, ^S.^H€^1:^E1# Nl ^ N2^ ^^^-S-^^^^l ^^^1 ^71 nfl^o^l S27> 

^l-olefl»i<?l ^oVojciEl-S ollHEi 13^ #^ A'^ ZL srH^fl^^ ^i^o] ^o}7^ ojcf. 

371 S 9m ^^^^^^<^1 ^^ ^S-^H^^l^Bl-i- Nl ^ N271- s:>ol5iligoil 

N4S 7M7] nfl^o]]^ 320^1^^^ ^o>^ ^-l-o] efligo^ ^^o]] 

-§-*>^ S-feflt^ ^^^ol i4e1-i4;^1 ^711 ^cl-. zl ^s]-, i^o>7flolB NRl^l A<H1a-1 

^ S27]- ^21-^0] >^o,s. it^^V^ y]^ Tf efl^si Ai^T^vo] M-B|-\+cv. :£ 

II Oil* #<H, S27> ^^s^ ^b|-^oi>s-o.s ^^^>^ 7l:?> Tf* 

«?> 7l^S.= ^^ FMO^ ^V^l^fl^* -a-^lW. 7l:?l: Tf-^*^: s^V^lefl^S 7l^H.:^ 

FMo^ ^^^s.^^^]^ ^^s\s.m ^^^m^^. 

«y^tb Aij: S2(SE^ Sl)7> ^^^^ nfl, 7i^s.cA]:£ FMO# ^V'^lell'iS 

^^^Sj-^V^ #^-^^^1 ^2.>iH^^liBl# Nl~N92l a.7l# o:i^7fl ^d^l^1-^7V<^l 

^€fl^rf. £ 2011 :e.<?l w>sj- ;y-ol, s>olefl.§o^ ^7)1 f-ofl 



24-10 



1020020047870 #^ '^^}- 2003/3/6 

<29> S27> ^sl-^ o]t}S. uV^s^V^ ^-T-*H1^ 7]^S.:b^3: 

^. 

<30> S. 2 ^ 3<^1 ^3}-T^^#7l 303] SlS^^Sf -a^^^^^^^ ^^*>^ m^^]^] 

<3i> ^l2^AH1(aq-?^£p^-E.o- £ 4 vti^l £ 6) 

<32> £ 46JI :a.oi 7l^a.:E. ^^^s.^, £ 1<^1 ^91 ^^Hl7> *>i4si 71^2.:b^s1- 

7i-^x:f. H 41- ^i-s^>^, 2Qs.^^ ^^^^ >^i£^ i^^i^^^ 32^ 

7l 30-^S. ^l7l-^3if ^^c^^^ efl;^l>iBls. REG1~REG4S ^^l^'H^ i]]^]^^ 

^S. ^^€1^. ell^l^tll: REG1~REG4^ ^^^V ^^^^^ ^7l# 7}^]^ CLK 
^7]^^^ -§-^*l-<^ sfl^^l-^ R1~R41- c]^c1 40^^ Je.'a^. CLK 

7> ^ ^71-*^! 141^1- S2^ ^ iEflolx]!- ^Jif^cf. 4 efl^l^E-j^] 

«^l?itfl, ^^a-^ ^l<?^^^H(delay loop) ^^^-fHCphase loop) ^<^1>H 
^1-^*1-^ ^-^^^i, <?lwlBl#S ^^^^ sfl^lsq- CLK<^1 -i-^a-^M € ^/ 

<33> ^s).=-^^7] 30^, 3JI|. ^#tb ^^], S27> ^^s] ^s}-^ 

5>o]efl»i^ 71^2.:^^^ FMO* ^^^tbi^l-. S. 4<=^]^-]^ ^S. FM07> 

^^■^ ^^l^Vfe A>-g-^cl-. ^, c^sc] 40^ ell^^liiEi-i- REGl~REF4S.-f 
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Rl-R4# t^^, ^S. FM07> srl-oleilit^ 9X^ 713-2.:^^ 

Jl-i- FM1-FM3^ ^^5^4. 

<35> 5^ #2:S>ia, CI^C-I 40^ ^^^JL* Rl-R4^ ^2:-^-i-<^l -§-^*V 

^ '^flJ^TllolHl: ND1~ND17S <^]^^ ^4. Rl-M^ ol^S^-i-<Hl 7]^ 

S^^Sl- ^^3*>fe IJ-^^ 4«a:*>xli?>. ^ ^Alc^loflA^^ ^^^S* R1~R4 ^ €r>i47> 
^>ol5fl^«y nflo)]^ 7l^S.:^>0s FM1<^1 ^^^Sl- R1-R4 ^ ^7fl7> ^>o] efl 

'itl °fl^l^ 7l^2.^A]^ FM271- #>^^5l-5lJl ^^Al^s. /■fl7B7> ^l-ojefl^ol nfl 

7l^S.^Ai:£ FM371- ^^^^1=1-. RlB-R4Bfe ^^^Jl* R1~R4 

21 tiVtfl feel ^^^-ojcl-. 

<36> ^^TflolH NDl^ Rl, R2B, R3B ^ R4B1- 'a^tlri^. 'dl^^^l'^lB ND2fe RIB, R2, 

R3B ^ R4B1- ^^*!rt^. \fl^7llolH ND3^ RIB, R2B, R3 ^ R4B1- ^^^^cf. '^fl^^Tll^l 
B ND4fe- RIB, R2B, R3B ^ R41- 'a^tb^. ^^^Tflol^s. ndi~ND4^ #^1"^ ^^^.Tflo] 
H ND15<^1 ^:^7llolH ND15S.-^Bl 71^5.:^^^ FM1<^1 ^^S€4. ^^^S 

1- R1~R4 o]^ ^1^7} ^}o]z]]^o] ^o> cf^ «VcflfeelAix-i.^ ^Hefl'i^ 

^JL "^^TllolH-i- ND1~ND4^ #^1- ^ ^1-M-7> S-f^ltS ^cf. ^s^^, 

^:e.711o1h ND15^-^e1 sl-oieiiifflo^ 7l^s.:^^j: FMl^l ^^^sj-^^Efl^ ^^S€4-. 

<37> •aJ^TljolH ND5fe Rl, R2, R3B ^ R4B1- ^^^tbi^f. ^a^TljolH ND6^ Rl, R2B, R3 

^ R4B# *?^^t!:4. ^:^711<^1H ND7^ Rl, R2B, R3B ^ R41- *g^t!:i=f. 'a:B7fl<:>lH 
ND8^ RIB, R2, R3 ^ R4B» »d!^7)lolH ND9fe RIB, R2. R3B ^ R41- 
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cf. \fl:^7flolH NDIO^ RIB. R2B. R3 ^ R41- ^fi:^7flc>lS* ND5~ND10^ #^ 

■i-^ ^-^711 o]H ND16<^1 "y^^^-. ^:e.711o]e nd16-2.S-^e^ 71^£:b^J: FM27> 

R1~R4 <aslo^ ^7fl7l- *>ol5^1^#oi ^oy tq.^ tiVcfl^el^a^l: 

^ ^V^leflt^ -^^I^Vji Si-9.S.S., 'd^^TllolH^ ND5~ND10^ ^ *l-M-7l- S-f 5)]^ 

^=7ilolH NDll^ Rl. R2. R3 ^ R4BS S^^W- ^:^7llol3 nd12^ R1. R2, 
R3B ^ R41- SJ^ttcf. ^J^TllojH ND13^ Rl, R2B, R3 ^ R4* SJ^tb^. ^AS-TllolH 
ND14^ RIB, R2, R3 ^ R41- ^a^ttcf. \fl:B7flolH# ND11-ND14^ ^^^Tflo] 
H ND17<^1 •a^^i=f. ^:^7flolH ND17S-f-El 7l^S.H.Al^ FM301 ^^^^cf. ^^^s 
1- R1~R4 "ys^o^ 47fl7l- sr>ol5ll»i-g.ol ^oy cf^ tiVcfl^e) a1 ^>ol5ll»t^ 

-B-^l5>ji S^o^^S., ^:^7l]c>lH-i- ND11~ND14^ # *>M-7> S.-^efl*iS. ^q-. 

e^^. '^:^7flolH ND17S-^Bl ^Vojg^Ugo^ 7l^S.:^>is FM3ol «->^^3}-^l-BflS ^'^J^cf. 
S. 52] T:]3.r;\ 40S.^B] ^^Jsl^ 7l^s^Ai:^-g. FMl-FMS^f ^^^rfo^ £ 6^ 
^Si^M, ^^^S. CLK^ ^ 4 ^Voj^pl-cf, R1-R4 ^o\]^^ ^l^A ^}o] 

efl'i^l^ 7l^a:E.^:^ FMlc>l ^V^lefl^s. %>a2l-s]Ji ^7^7} ^}<^]i-]M^^]^ 7]^s.^^ 
S. FM27> ^>ol5il»gs M]7)\7} n<^]^Mm:S. 7]^S.^^^ FM301 ^}o]x^] 

^]3^^]<^](^^S.^W^ ■£ 7 ^ £ 8) 

24-13 



1020020047870 #^ 'U^: 2003/3/6 

<4i> x£ 7CH1 ^o] 7]^S.^ ^± sVojeflif ^<y- VIH(<VDD)5sl- S.-fB^l't 

VIL(>GND)A>oloilA-l ^^5]^ VRl~VRn(:£ 8^ ^Sit}^)-^: ^ 10.9.^^ 

n ^^^^ Slofl z^-z^ y3]M^}c^ 3.^^S.^4: ^3^^*V^ ^] «fl 

£ 7^ ^i-S^V^, -y^^^ Sl^ ^>W^7ll- DFl~DFnS] a] ^^<y ^ ci-s.(+)c.il ^x\d\] 
^^S\o] 7l§^«a-# VRl-VRnS)- HliE^cf. ^l-^#^7l* DFl-DFn<Hl^i^ «fl^^l-^ 7l§ 
^<a-j2f <a^Ai:£ SlA>olo^ ^'a-^l-l- ^^s:>o^ Dl~Dn^ 4^ ^1- 

■S-^^^^^ Dl~Dn^ ^^^cf. cj^i:-] 50^ S^^^ ^]-^^^^^# 

7l^iE.:^^Jl# FMi^ 

<42> ^Al<^]ollAl ^ «j-i^ol] §^>o^ ^ ^^Sl 7l#^0>ojlAl 

^1^^ 7>;5l ^ ^^^^ ^^^<=>ll^i ^ ^^^^ ^ -S-g-ol 7f^^>c1-. 
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21 

1:1^11:^^71- olAj-<^ nfl ^A^Sl-^-i: o.^ ^].^ 

^^:g|S.^J-^l. 
31 

^l2*J-oll 9X^^^, 

t:1^11:^#7l7> ^1-71 ^^]^^S.7} ^^7] ^S\.^o]^^6\]X\ ^^%V nfl ^Vy] ^ 

41 

^7] ^#^^7> ^^fil 7l^£=# ^J:^* ^^^^ ^^sls^^l. 
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5] 

61 

[^^^d- 71 
[^^*d- 81 
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^ r^SCil- ^w]^^ ^^^S. ^^sjS-^J-^l. 
I^^^l- 9] 
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